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(54) PSEUDO RANDOM NUMBER GENERATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a pseudo 
random number generator suitable for stream ciphers by 
generating a nonlinear large pseudo random number 
sequence by a pseudo random number generation 
circuit. 

SOLUTION: An initial state setting circuit 1 10 is 
connected so as to set the bit sequence of an initial 
state to respective pseudo random number generation 
circuits 101 1-1 01 n and a shift register 103. In the case 
of generating pseudo random numbers, the initial state of 
the pseudo random number generation circuits 1011- 
101n and the shift register 103 is supplied to an input 
terminal 107 by an initial value setting circuit 110. Then, 
'0' is supplied to the input terminal 106 and one control 
pulse is inputted to the input terminal 105. As a result, 
the initial state is set to the pseudo random number 
generation circuits 1 01 1-1 01 n, and the shift register 
103. Then, when '1' is supplied to the input terminal 106, 
the pseudo random numbers are obtained bit by bit from 
an output terminal 108 every time one control pulse is inputted to the input terminal 105 
thereafter. 
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(57) [£*)] 

[*f%#&] n «©jwaia.**40i» i o 1 1 ~ i o i „ 
t. zixhnm^&n,wc^±\Bimi o 1 .~i o 1.0 
ua**HW**bT*©***uar***B*in» 

102i, 8£-§-§lgScle]gg 1 0 2©IUA#i'7 hA^i b 
T XlrtZ ~S7 Y US?* ^103t, >7 h 1/-^ * 1 

mmf&&*:ftni-z>#mmm$t\Bi%< 1 o 4&«rK>t, # 

**Mkiaiftl 0 4 ■C©H-»*l*!P««a**r*fc>i-K f 
y b* hy-At Ltmf 1 O 8*»6>UJ*S*L5 J: 
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[#?Ff»*©«Sffl] 

[1**4 1] (rJ — ©^ny^iSA^jLHSIC^Ut: 

ffJi5:7 n - y i7 UTIEitrt**r— *«*»fote*Hte|ft 5 

Stfie->7 b w7**©SE1tfcry h © 5 *>Ff ^©^©13 

striae n y * mug^ u-c«nB*«ygB8»[iaK i 5 sg^a 
[f**®2] m—<o?n-y?i>ixt>vms.\zmM^r 

is? h IsitXPt, 

strlEv-7 h \s i? touted? h to o *>FrS©*$c©iB 
*i*y Fo«tMmtT|iiAtSMttHttHi 

Bo 

^7 b towm&)%aim\%:%\% \*xmt)^zmm.tfffimmm 

MlEv-7 M^**W\ BtrfS ^ny^fc LTfEttrt 

b b hizmm&mfitfamfa®&tomt)*mm-ffi^m 

So 

1**4 1 75H 3 w«u&» 1 36icfS*(D«maftlS^SE 

So 



*4 1 £ fete 2 KfE«t©Si{EiaiSc$g±^Bo 
[1**4 6 ] 1Nflai^aft%£lelBaMtog7 ^ - fv< 
y* • ~>7 hW^^^T-fe6f**4l^/M5v^tt^l 
4KfE*©«{Haife3S£gB. 

[0 0 0 1] 
[0 0 0 2] 

[t£5l?©&«] iim^^A^ff^i^^AUiifc^T 

i**Kjti-5fc*t^ tim£aHaaftfr#teftiiaft-r 

20 ^gBfc^tffltfB 3*1.5. 

[0 0 0 3] t*a^©^jE*7^-fe^&B5<*fcfe©B*-§- 
fcfc^S*i,5*«Ha*tt» «TK:»Wi-5 J; 5 # 

ffl**t*««a*ro»fc&8fei:ur. *-§-BB»i:Pftfii, 

5 &mmmmz x. o r*jfc©««a***iiiis© a* *• 
fttimig&vTftmmmtoi. *> asv^waa*«r^-rs 

£[a]g§ 1 14, i»f7 ^ — ^ • ->7 h l^v>* * ft 
£\ S©afR*4-x.5S*e?j3fcleIK©r tSrifiU SiiH 

30 aass^sstra:. isfctt*ft0*&aft«£@Kfr 

^•A/T-i 5 #i»»tt©ii5V''SWHa**56^-f5*«©r. 

[0 0 0 4] x-nmrn^ b «\ flftj*&fr-?l±fev% 
t*y hxi,-,x n ,-©iRjg»#t 

(4, y = xi + xH 1- xn-^y = x i + X2 H hx„i 

^ft&Kl^Slfn" + "fctt^oTtry 
-ttfeS, LfcaS-oT, tfy b xi ,-.Xn 

W&Sb (4, y = Xl*X2+X2*X3+-+X„*X!^ 

yS:4-x5S:?rif©i5 tt b 

*v^5*t>©-cfe5 0 *fc, #mmm'frto&mj&& b 

ti, y* J *Z.Z>&,<Dllklk<ozbX~3b<0. &.<Oifcm*±Z 

wzb-&mmmm^bzixz>. #«^»$c©a 

73 (»-frSix6'<#«(Ha*c*4ig*©Jk) 

[0005] m 4 wc» a*©«aa»**««©-«© 

«fi£4r^-t-«ll67ny^E-c*,s o C coig£*aS3S:£^ 
Bl4nfi©«Haaj&^llIK4 0 1 1~4 0 l„i: N cti- 
50 f, nfi©fg{6ia$C^:£.lH]Sg4 o 1 ,~4 0 l„©tti^(5r^ 
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SA^«^4 05i, Ka«ffl©AMf4D 6* 

*W?-4 0 7 *a»e,flMt$*VC^3. n@©jg{Haf5:3l 
£!s]g&4 0 1 1 — 4 0 1.11, vvfix-b, XtS^AOS 
~4 0 7\zmm.LX&<9^ O 6\Z"0"tm& 

■ft®&\z\^ Xt>i&*4 0 7*»fe«»$^S«jJBtt*Sr 
^t)5AA/T-rtffl5«^i: L-C^JtL, A^iSH 1 4 0 6 
1 "riS&i&^ft-CV^^Ktt, A^7«8^4 0 5£ffi*P 

[0 0 0 6] II 4 ©«{aa#3&£gS£J3^TSE{HSL* 
«r58***5»fr»cr4, £1\ A/jilH 8 - 4 0 7 fcWSMK 
ttfcttl&U ifcic, A^)iffi^4 0 6(C"0"Sr«^UT, 

Aa*SH ! -4 0 6K:"l-«:«j|&-r5. -T5i-t^£i^{4, 

A^j«g^4 o 5tc$y^xNv^srn@A*-r5rrtic, # 
g§{aa&$§£ii]3& 4oi!~4oi„roa^ sr^-g-Hftsi 

g§4 0 2»CJ:o-C*iBBglS'frUT#fo*t/tiWaa**» 
ffl^)ffi^4 0 8*»b#bilS. 

[0007] u^u/j;ds?> x a 4 »c*+iwaa»ai4s6 

B»4, U4LI4, #8E{Ha&?&£lElS&4 0 1,-4 0 1. 
fcR£$nfc*Q»M*«3&*=« y >a V • ^ iff 

-r&:b*>, fe5g(aa»^iaiK4 o ij a^js 

n) ©U*"C*#ftrtfci:£©»-&H*EI&4 0 2©Hi 

a*SS£lel8&4 0 1 j &«ff&XffiaftX7g?S£la]K«: 

&[s]S§4 o 2<DW^j»?9t©tsiiasft^:tC7i;5 J; o \z% 
©IMHa»*3RI5S^I3*©lDJI)!*tl8*r*«>5r4:-e, « 
<aa*38£II18&4 0 1 j lb ftfcfllJBlfclSSrfci Si 

©aHHa»»4*«i:L-rtt«[*.ftv\ = yu- 

•T^y^lcBtttt, R. A. Rueppel l/l'i'^ 
A") 3F, "Analysis and Design of Stream Ciphers (T 
t!)W-7>K - ^If-f V • • * bV - A • 
7r-^) Springer-Verlag U^!)^-- <?T- 
7?) tt, 1 9 8 6¥«l9 2l*^Sl4 1I«iO 

[0 0 0 8] trf*8?lfll, 3!)V-v'3y-7? 
y^fcJ:5^SlES:KCfc*Jc, #H¥7-1 0 4 9 7 6 



©4 ?Ki-*u4, *>^ii{Ham^^iHiK©a^T*#:## 
* • itfctt©fi{Kas<D^###«i^^^(ii?-^ic^ 

[0 0 0 9] 0514. = y u—>3 v • 7* 

*ufca*oaHHa«»^6«©-«sr*i-«ffiyn v 

r©«aa«3B4361Btt» B4^-TgiGt 

a**4*mc*jv^r, u-B-mwcmm4 o 2ttB^sf 

4 0 8 t ©P^lC, >7 b isV** 4 1 0 £#M&fcjg&3?n 
10 084 1 1 !;jf ALfcflffcS. f7 1> l/v?^? 4 1 
014, Xt>^4 0 5~4 0 7l£<i>&iKLT:fc>5, A^3 
(8^4 0 6 I'" 0 ■*«*&S*fCV^5B*KA*«B ; f-4 0 5 
\zmms</l'*&XJj1-Z AM^5 0 7 

tiT^ztnmvtmk&ttthZtfiy bzkw&rimjtt&k u 

1-14, A2JMKF 5 0 5 (cMfp^A'X^ 1 IHA^J ^ixS r* 
itc, rtSP^flg* 1 t'y h*fft*lc^7 h U £$£©f 

£*xT^5. W«fettSIS?PlHlK4 1 114, h 

try b<Dm.mm&*ft&-rzh<o-eh9. 

mat>«MfcWtta*&iaB4 1 lfcAAtSiJfcLtt 

[0010] B 5 K^-f-fi{aa»35£gB«:fli^-CSi{H 
a*Sr*4S*5li*»c«:v A^ffi^4 0 7t£*n 

*M*tt«:«f&U »v>-eA^3iS^4 0 6lc"0"Sr««&L 
T, A^SS^-4 0 5 JCftiJ^NVw^Sr 1 iA*t5. * L 
30 T, A^jffi^-4 0 6lw"l-£ffcj£-r5. i-5t-€r*t£i|^ 
14, A^lSffi^ 4 0 5 \zMWs</UX & 1 A^3i-S r t 

tc, a**-¥-4 o 8*»e>*{aa*i9*»6>*t5. 

[0011] B 6 f4. >71- U-^ ^410 ©rtSBSfig 
S:^i-lH]SSB-efe-5 0 r©->7M^^^4 10limg 
SfigT-fct), i?By^A*a : f4 15i:, *-K9I9ft 
^.ft^-A^ffi^4 1 6 r©>'7fu^^4 10tc 
rt»tttt*R£i-5fc»©rt»#ttAa*HJ-4 1 7 t, 
^©-^7 h 1 0©rt§B^^rt±S^-rsfcft© 

rt«ttttUJ**B J 7 : 4 1 8 i. >7 hA^)C^4 1 9 t, 

40 ^e- K9J 9»*.«*A*«^F-4 l 6 KA^ Ufc<f-§-(cf£; 
CTil^lifF^tTpm^BW^A^-feW^^ 4 2 li~4 
2 1„i, ^n.>-^A^4 1 5fCA^L.feft-§-S-^ 
ny^i:Lt^^421i~42 1 .©ai^^-^tb^ix 
A^3i:-t-5mf@©D^7 y y^oy^ 2 2i~4 2 
2.fC,fco-r;$ij&£*t-ri^5„ DS7^y7'7a 
y7'4 2 2i~4 2 2»©tti^J^?!]© ~ t & Z. <7>~>7 b \s 
■ 4 1 0©rt^S8iV^P. B5l^£;h,-5#tf§-C* 

(4, rO->7hU-^^C^B- 7 ?AM^4 15I4A 
^ffi^4 0 5lcgiKL, *— 4 

so 16 I4A^3^4 0 6 fcS5«L % rtSB*tfl8A^3«S^ 4 1 



(4) 

5 

7 ttA^MH^ 0 7fcSa*U ^ hAM^4 1 9f± 

[0012] la^fcigO-fe ^ 4 2 1 1 fclil h 
A*«?4 1 9Sr^tTtt^H»0»4 0 2 (B5# 
BB) ^tS^irtl^ rtSMfcttA2748^-4 17H 
A*Lfcrtlf5ttffi©5*>©l try h^x^-r^o *<Dfc 
(D±U?* 4 2 1j (J = 2.-,m) Ktl -fctt-WU 
Dl7y^7P^4 2 1j.i ^ffl^.h, rt«M*ttA 
>Wt?-4 1 7^6A*Ufcrt»tttt©5*,^**b^jL^ 
ltd try A2r**5. ^Lt, 10 

1 i-4 2 1.11 ^-KIB^*******^ 1 6 2» 

^4 1 7frtbQM&ZtlZ>\f«y h«r»ftLTttl;fcU ^r— 
KSJOIfe^ft-i-A*^ 4 1 6^?>"r^$tiTV> 
5ir#l£fl ^7 hAA*?-4 1 9^>Wim<OT>m^V y 
^7D^4 2 2i — 4 2 2 B .i *»feAAi-S«*MWl 
UTtH^-T5o #Dl7Dy^7Dyr4 2 2i-4 2 
2»lt ^n^^AM : ?-4 1 S^feSli^/W^dJUH 
Aortic, ^tl^ti, tlx^^421i-421.^(ii 

7077 P 7y^/4 2 2i-4 2 2 B iD^lt mtf^h 

^5^cDV^<o^<Dtf-/ h*^IM&ft»a?n[eII&4 1 1 

(i5$i) t-A^-r^e 

[0013] fttc, #swaa«ai*iHi»4 o ii-4 0 

lnO«^CO^Tt&SJ§1-5o MaSMl5ljS4 0 1 1 

-40inkim Mtll H7K»tJ: o\zjfmy 

^±5^*Jl»»BB*liIK4:J»»7-f--K^y^ ->7F 30 
^^^*Sr«a^fo*^«(Ha»«*lHllS5 1 1 tr^ffi 

5 m K m & <o h <d t ^ f 5 r £ t> 1? # 5 o 

[0 0 14] £i\ B7*rfflvvr«»:7>f — K'<:y^ • 
^7hw^*o*3S»feft5JWHafc*4BiiS5 0 IS: 
■IBM'S. w^«flHa**^HIK5 0 lil S/7H/S? 
5 0 2 &MHbftlft9frBIK5 0 3 £^fe«J5fe$^T 
M^** 5 0 211 gftfiJlftotV^tt 
±V^BI6^-t*^7 M/^^4 1 0 £H«0>*5g«r 

K«9*;t«#A;fr«^ rt«fP*t»A*«B- 
(v^ixfcH6#M) H *ivCTu AM^4 0 5, 
4 0 6,4 0 7lCft«UTV^ o ttt, ->7f^ 

^ 5 0 2orta5«^m^ffi^ memm) t^h<omti<o 
3^«^^n, #ttnttafni§iK5 0 3otUA^ 

ffi^504^ffi^£;h,£££t ) ^ ^7hW^5 
0 2©S/7 hAJSf (06) Kltt*&S*VCV^ e ft 
*>\ #teWttSfnEIK5 0 3il A^^tifc*t'y 
9*— ^^te»»aftS:fH|LUT. -t^*Sra^5 so 
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[0015] EI 7 »c*-t««a***iaBS 50111 ^ 

fb©fc*te«ffli-5 r £ irttias ftv\ 

[0016] ms lc«-ME1R&ft%£[§M 5 1 1 ft, > 
7M/^^ 5 12 2r#tt»ttafnm%5 l 3 ©tele, 
#fcft»B8»lE]&5 1 4«r«LTV>5 0 hw?** 5 

1 2J1 SSteMftoT^Tfc JzV^Sjgeic^-r^ ^ 
u^^4 1 0iiaa©«38Sr«fOto-efc5. >:7 h 
i/^?5 12©^P^AAi^ K«J5«*.flT 
-§-A**HJ\ rtlMfcttAAJ*?- (v^i@6#S) 
fl A^J«^4 0 5.4 0 6,4 0 7^SSttUTV>5 0 * 
tt, S/7H/^>5 1 2^rtas^m^*^ (B6 

f&3®?P[H]5&5 1 3lc£tj&£;ft,T, £M&ftttS¥n|IlB5 1 
3(omtfi>^>y hUi?X* 5 1 2^>7 hAjftEH 1 (HI 
6) KlttS|&$*VCV** D ft*5, *flfe«jafeSfPlHJK5 1 3 

U-v?** 5 1 2(DF*9^figa^ffi^^feOffl^^lf y 
4fcA*UT#*»»&$*!, % C<o*i»»tt^**tfc«r 
[0 0 17] fc\c x «-frH»fcoV^TRMi-«. Jf£^H 

§5 e H9tt3A*©fe-&BB»iajS4 5 oz^-rmm? 
H4 j «»B5^jwHa«»*asiti^v^-cN=3 («{aa 

K%£!9K0>K*3fl) (D»^jc, *££MIbI&4 0 2 

[0018] z.v>mwNBu*tti. 53eniB4 bu, 

2 0(D2A^i^3@^lH3SS4 5 2 , 4 5 3 2A*« 
W^Ift[H]j84 5 4 2:. **L-Pix**«JWHafc»^ia 

{KaWA^fS 3<BOA*«^ 4 5 5 
i-4 5 53^ lMbfi9tt9ftlilK4 5 4«>ttlA^jftR3 
n^W^fffi-^4 5 8 <?:^-ioT«^^ttTV^^ e ^ 1 co 
A^?ffi^ 4 5 5 1 Ufc«(aa«tt* 1 O^HSIh] 

SS4 5 2^-*©AACtt^^, S2(DAMiP4 5 

5 2^A*Lfcswaa*w:jRi©»aaEi»4 52©* 
^(DA^jt^mm4 5 1 (cft^$tt5o fg2^i&:g® 

TO4 5 3fctt, g3£DAM^4 5 SsKlA^bfcJR 
U^Mt. &mm&4 5 lt?S(E*ttfc»2©AM : f- 

4 5 5 2*»&©jwHa*3WAAi-s 0 ^tt, *^aa 

[HS§4 5 2,4 5 311 -e^Jx— OA^JOSfeaiBSrff 
»bTtt*Sr#ffi69»aftEIK4 5 4 ^fcH^U *fi&«3 
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SI3?Dla]g§4 5 4I±. Jg 1 ©S|gSlE]S§4 5 2 ©ffl* £ 
Sg2©|&a«[H]?g4 5 3©ffl*©*IMfe«)ll*fti«:W-#L 

[0 0 19] 

[*9JjW!HfeLJ:5i:-*-5HUBl 6Lh» tt*©*«a* 

s&aftxsssicii, Bmat^is <t±ptt5 
<-rafc*Kitt* ««a»9fi^i§iK t ut^ 

SWaa»«r#Srt*J-e#4<*5. *fc» Ih]8&««|£ 
*3 < i-5fcftK:SHHa*«^®K«>ffl*ifls«r»fe b 

J5e«iaa*u*»#6>jx*<45. a»K:» »ibn.5ii{Eta 

am&^»y-K • ^-^y • (rom) assiEia* 
»ttfc**<*« e a«Ha*©*ai»tt«r*# < 

i-5fcft^tt-g-H*^©A**Sr*-^i"i, *©»\ « 
fiiaftJIftlHlKcjBcfcli^SftJtixtfftfe*^. 
[0 0 2 0] ±JSUfcf£3(EO»ea* 

• M^^^©^.*»fc*5^*©f5{Ha*^lHJK 

h y -A«t-§-(cig L.fc«ea»:»4as«sr««-r s - 1 

[0 0 2 1] 

[RH*r*fti-5fcie>©#SI #3SW©SSl©«{Ha3S: 

f^-T5*ifc©siEiaiSc5i^[HiKt. =s-^a^*niK 

1 fcV hfo->7 M-5 1 1 felOBrd-HftlBlB© 
Hi7J£— «8»ciElt-r5v'7 bus?;** t % 
*©f2« t*s> h©p%^©«Sfc©lB«t's/ h©fit£r# 
i»»»-frUTa*i-5*«l»BB*lilBtSr*b, * n y 
^K:|RjJHUT#«»BBftiai6±9li«a*S:a*i-6. 

[0022] *#ssn©!g 2 ©«eia#fs£gew\ ra— 
t. h vi?**v>mto*r y b©p feff^©is&©ffi 



[0 0 2 3] *$&93©JfS 3 ©«fiiURJt£|taii« ATI 

i-s* n y * izlrm ur»fri-«#— ©«Maa***ig 

10 8§t, ->7M/-^^i > ^M/^^CEttfyb 
©5%M£©«*©1E1f ify H9*t*««ii*LTia 

*»Hwa*©tB27 t ©gM&gntiafbfcti-ji L-xmti-r 

y * (CRMS LTB«rt»*— **»6«Wlfcrti 5 K 1 
try hi*o->7 h-rs fc £ t>(c#«b»tt3S¥nl§IK<otiiA 
fc-ffiKIESU gietais:^ X^X^t&M 

[0 0 2 4] #3SWfc::l3V*-CH:, K&aS3&£lQl££ L 
20 T, if7-f-hv< y ^ • =y-7 M/-^?^L<« 

fy hO5t>0f3t©*»©IE*K's' h©Mi:ie-a-Bi»lHl 
8S© W7J t UT tH^ $tt5 J: 5 LT fc J: 

v\ 

[0 0 2 5] *»WlCoV^TS5»H:»b<RWi- 

so [0026] hi 5 \cm-r&&<om®.njtk?&±&w.-vti. 

m&mWcfBl&4 0 2©m^J*?USr->7 h^^4 1 o 
KfiMSU iX7 1 0©rta5^©-t"^rfc 

4 1 1 icioTH^as-a-uTStaas&^LTv^,, 

r<Di5C«^t5i, fcSS6ia»^laIB4 o lj 

dsjSN) ©tu^-c-*##itfct#©^{aa^©^ 
# mmfriB & n # — •& fc * , = 

**-eas4*jv*a«t t^^n^tftft 

40 fe^^SLlc) ©5)-*«r-«lc-r5g«)T-t, S^lC^fc 
[0 0 2 7] L^LftdSt,, »fi^ioT*##S 

5 ©tt, mmi£&<DmM& i S t © r- 
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[0028] -tr-c*^gg-et±, m 5 ^-r^ro^ta 

[e]SScoa^i*5A^)'t-5v'7 h w;?**©rtaMfc1g$:r© 

2 IC, -fc©2Sfr&Sx 4 l::, $ e>lc^cD2m* 5 x 8 lci:VN5 
[0 0 2 9] 

[00 3 0] OB 1 ©%)fe<D&lK» B 1 14. *3§^©fB 
1 ©|£ffi©^tl©l£<aaS3&£&«©#/S«r^-r«t£:7' 

t»4lHlKl0 1i~10 1»i > 'tvlb n1BcO^{Eta 

s^ms&i oii-io in©ffi^^iifii^Ltt 
©tt*«ra*i-««'S'H*iaKi o 2 te-a-m&mm 

1 0 2©ttl**i'7 FAAi FW-^ so 

?i03i, ->7 h k-^^ l o 3 rortMl© 5 

aefcf>ilfcSt©f?h (5/7hVi?7^10 3O4 

»ClI]g&104i % SOW/^^ (^ayi') ^ATJ-TSA 
TjSB^l 05L KS«W1©A7J4SHP1 0 6 fc, 
SSttiWms^y hm?iJtrA7Ji-5fcfe©A73«^ 
10 7tS:tU ^«y^K»IelK 10 4 -C-<Dff^^m* s 

l 0 2©W73"b#N*^B8£5:lilS&i o 4 mATj-TS J: 5 fc 

[0 0 3 1] n«©SlfEia!&SB£le]SSl 0 li~l 0 1„ 
ii, V>-f*tt>, ATJffi^l 0 5-1 0 7KSa«L.-C*J 
9. ATJffi^l 0 6^"0"dS#i9&£;ft/C^5B#lcA;ttffi 
^10 5 ^ftiJffll^/V^dSA* ATJffi^ 
1 0 7*»bift|&4*t5«JJB«lBI*rS!i9aA/-Crt»ttlBi: 
LtftSL, ATlSffi^ 10 6 IC" 1 S*VC^5i§ 
-g-iCJt. A7J^ 10 5 tCf&JW^/l^riS 1 1BA7J 

^tfc«iaa*«:w*-r*. r©aHaa*»^niKi o so 
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-7 4— Y'^vt - h w^^ro^/J^ftSt©?:/!? 
*L<flSfflT?#5. Sfc, Wh^^l0 4lt A 
TjSS^l 0 5-1 0 7fct»«U-C*J9, ATJ^l 0 
6lC"0-i6Stt*&S^TV'>5^tcA*iffi J f-l 0 5lr©J«l^ 
/W^^ATJi-^i, A73ffi^l 0 7*»fe«i!&SixTV-»5 

u atjss^i o 6^c*l■as«l^&*i^"cv^5*&■^c^*» 

ATJffi-^5 0 5{c®|^/-?/W^^H@A7a^tv?.ri:lc x 

1^5, v-7 h 104i #l;tl4\ ±^© 

[0 0 3 2] ±SB©ttM*»feWfe*»*J:5»C SitEiam 
»4@K1 0 li~l 0 1„, *§-a-8§8clHjBS 1 0 2 s A7J 
SS^f- 1 0 5 — 1 0 7 f4, -^ix-^tt, HI 4 £.#12 5 }C*5fT 
5iiSGiaiSc3&£II]S& 4 0 1 1 ~ 4 0 1 n , *S-§-M«Ie]|& 4 

0 2 , ATlSffi^F 4 0 5—407 (C*TJ£ U h 

* 1 0 3 14. i5©->7 h Ui?** 4 1 OtC^JS-rS., 

*fc, ^mWc\mmi o 2 i^S^KSclsIBi 0 4it 
r.©^-c©«Wli-^-='-c»J©i!SS;-eP9 L A/Tfv>5is, if 

t>©-C*fe5 (A* y h»^rt«MiaH:**5*»t) U 
[00 3 3] ?Mft&HSclBlJ& 104iim — 

mmm-s^n ? m&xtbtnt&Mv) t> © 

^Jx(4, J-K-^-V!) - ^^y (ROM) frfflvvfcA' 
5,^ • 7y7*- ^-^^©«^ii-Sr tiS-Ct 
5. Aflc«lK:i±, Ell 0(a)(C^-rJ;plC, ROM 15 

1 tc" 0 " t • 1 " t «r«Bfe9«f U< *S J: 5 lc»#^A/T* 
*3#. *^M«IhIK1 0 4KSti-5**©A*Srr© 
romi 5 i ©«^;©T K^^ATaffi^-^tu^^ror 

KV'^.ATJt^T. r©ROMl 5 1^P>©1 tTy b© 
9 f -^ffl***i»»H*iai6l 04©ttJAit5i54 
«^tt5rt^f#5o ^Ift^Bij&lEJB 1 0 4 ©A7J 
tfti>t.ROM»:«t5A*iry h***tfci* 

lfi©ROMSrffiV , 'fc©-t?l4*5,-e#^< *5 
^©.fcS&i&'S-KWu 131 0 (b)tc^-rj; 5(-v ± 
SLfcROMl 5 1 SrlSSUSlcL-CrfrlibROMl 5 1 

©W73Sr^te«aftafpiHiKi 5 2KA73U r©#tew 

^SfBlUKl 5 2©W73£#8tf&B8$C@S&l 0 4©W7J 

[0034] ii{aa!Sc^^isig§ i o 1 1 ~ i o i » 

XV->7 h^!? 1 0 3 1CI4. A7J«^1 0 7£?YL 

faatftisiBi o i i~i o i^v-7 m^v?^.^ i o 
7©tryMHu, rit6jWHa**4lillSioii~i 

0 1 0 3©F*9gBtr-y h*I©i^fPt 



(7) 



- 1 7 9 7 2 6 
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«-Ctt» ««giag3&dfclll8& 1 0 1 . ~ 1 0 1 .Xt/->V ' 
h u-v 5 ^^ 10 3 lc|D»3ttffira t*y hm?iJ$r^:S-r5fc 
A^SS^-l 0 7lc x r*v6*«Ha**flfeliIi5l 0 

ii~i o i^->7 M/^# i o 3 <Dmmvtm&&£. 

i-«^»ttl8K3£Ei5i l 0 2sgg?£*t-ci^5„ 
[0 0 3 5J £©*ffia**±£«*fl^T*HKa*«r 

*t. *«a«w&£iais 1 0 1 1 
~i o i„xw7 bus?** i o 3 <o$}mytm&%}M ™ 

tt&JEElSgl 1 OlCfcoTA^SSKPl 0 7tc«J&-J-Se 
A^ffl^l 0 6lc"0"Sr#t^UTA^^l 0 
5KMft/<A':K*lAA2r*- 5. #«giag: 
3S±lH]g&l 0 1 1~ 1 0 1 ,Mi'7 h u-^? 103C 
«JJt8«ttt!6S8a:*$HS. tLt, A^jfiB^ 1 0 6lc" l" 
-tix«^fi. A**?- 1 0 5 JcWW^A' 
^?:liAAt5^t^ mfiiS+l 0 8j&>£> 1 f rx h 

[0 0 3 6] «jR 2 <Z>%iili0>7&fR» im^<F>% 2 

roHJS©^fiHc-oVT, E2SrfflV^Tlft^'r5o 0 2i£ 20 

H^laJSS 102ir-y7h 103i ©[HJUiHMt&ft 

&WfaW&l 1 liSjfA^n. ->7H/^n03C 
hA^lCJi. ^KScHIKl 0 2OUJAttt4<# 
teft^SfnlelSSl 1 l©ttl^^A^Ji-5jfe-C^*o-CV> 

5 0 #fl&«»3fwiifci 1 in, 1 02© 

*ferffi*i-^o r©«Ha*MB«-Ctt, fflbftMi 
afnlDS&i 1 1 2r^l,T*i6ft^B3g:lHlKi 0 4(omJ3& 
~yV V Ui?*? 1 0 3 \Z7j— Y'<y9 £*t5©-t?s #E 30 

$E«T-©^MI£ CffcS. 
[0 0 3 7] OS 3 Jbx&©«-§!|JS©^fli 
<DMU%L%t&±%iW.\-t. fct^ffi^l 0 SfcSBRi-S** 
7g§l#le]B&l 0 4lC < toT^^tt5r^fcT^5©T% 
ttfcJS 2 ©Jgjg©^© i ? \Z.#mM&&\m& 10 4(0 
ffi^/Sr->7 h Wv*** 1 0 3C7-f- K'<J/^ 40 

\c#f&MVk(D&\,^mU%L®.%'&Z rt^t 5o El 3 

r ©sfiat^^fit-ii, *-©$g{Hasfc$§£iiis&i 
0 lasKtt&ft-cv**. iWHa«*±iii&asi«*©-c 
tt#BBftEiisi±^«-e*> 9 % ^©^(eiasc^^iiiKi 0 
iwffi;&a**©ss#te«»Bfa!ai&i 1 ika^lt 

VS. *©te©«j* J H^a»38£©fc*©#fflttJIS2 
0>30t ©»*fc*s»* 5 1> © i: H*T*> 5c 
[0 0 3 8] so 
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a***i3K©m^j-e*##ttfci#osHaa*©*«: 

©T% «Ka»©#*»tt#*»e>iv ^yw-^av 
■ T*y*fcafcv««a**r38£-e#, * h !> -ARf -g- 

tig bfcaMHa»3S4s**«*m"T?# stv^? s&masfc 

So *fc, g^aSc^HIKi: LTWiJI»7^-K 

tt#i*vMDT?, /h««/«e^«T-#^te©i«^«iaasc 

[0 0 3 9] #>»«§8iSclI]B&©ffi;^#tel$Siiia 

tti:4ot, *«»BBftiaK©*i|ft»tt3&S/h*v^4»'a' 
*!K LfctfoT, *«»Hftlll»©a«Sr/jNS<i-5 
[Hffi©«a*R93] 

[H 1 ] *ftwcom 1 ©^j£©^fg©8naa&3S£3£« 

oWriSSrvi-aiB^ n y 9 0 t? *> 5 . 
[0 2] **SH0g^0*ffi0&tt<D^aft3&&l£a 

vrntfLZTF-rmm-?* y 9 @t-fe5» 
[03] *&m<a&3<D$mnmm<o&mm&£mt 

[04] ^*©«{aa«^^ss©-^s:*i-«itg^n 

[0 5] = 9 i/— >a y ■ y^»*roS Jhfct* 
owaa»38**«©-«sr*-r«iB^B y 9 0-efc 

[06] >7 Yuv*9<Dm&m*7F-rm'&mx~*>z><, 

[0 7] JS^7-f- • ->7 h l^v?X^^flJfflU 

[08] #&&mwt\B}&tmm7-<- Y*y* •■■ ^-7 v 
^v*9*mm ufcjwaa**^iiiBssr^i-«ffi^n 5/ 

^0T*fe?>„ 

[0 9] 3A*©tt-&H*E*fcj*i-HKB-C*>S. 
[010] (a).(b)»4, J t*t J P*t, #fr»7£glifclH]S§©#l 

[^©IftB^] 

101.101i~101„.401i~401„ ii^ia 

102,402.450 S-g-HScHIK 
103,403,410,502.51 2 h 
9 

10 4,514 ^M^HftlBlK 
105~107, 405-407 Ktl^ 
1 0 8,4 0 8 mt>i&+ 

1 1 0 w%tf§.&£.m& 
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15 1 ROM 

111,152,411,454,503,513 $m 

4 15 ^ d y^A^SB^ 

4 16 K«J 9 «*-«*A*«H t 

4 17 rt«tt«A**KF 
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4 18 rt»tt*tffl;*7«HF- 
4 19 >7 hA^S^ 
. 421i-421, irl^* 

4 2 2i-4 2 2 B DM7 V y7"7uy7 
4 5 1 5^li]gS 

453,453 %kmmm& 
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